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White Paper Digital Twin / Central transparency for your factory

Central 
Transparency

Many companies have historically grown building 
portfolios with incomplete documentation on building 
construction, technology, and energy status. 
A lack of transparency and fragmented data make 
investment decisions difficult, prolong planning 
processes, and increase cost risks.

The Digital Twin creates a central, up-to-date 
database of the building portfolio. It improves the 
quality of analysis and decision-making, enables 
more efficient processes, and forms an essential 
basis for sustainable real estate and portfolio 
management.
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06 Difficulties in optimizing energy consumption and 
sustainability goals.

07 Low transparency regarding asset status, service 
life, usage, and actual capacity utilization.

08 Difficulties in asset tracking and lifecycle 
management..

09 Lack of reliable live data for well-founded decisions.

10 High costs and effort involved in 
renovations, relocations, or technical 
adjustments.

01 The high complexity of buildings, facilities, and 
technical systems leads to confusing operational 
processes.

02 Missing or outdated documentation 
complicates maintenance, servicing, 
and fault analysis.

03 Silos between departments (FM, planning, 
operations, IT) prevent efficient collaboration.

04 Inefficient manual processes cost time and increase 
the potential for errors.

05 Reactive rather than proactive maintenance leads to 
higher costs and downtime.

The most important 

reasons 

for a

Digital Twin
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Digital Twins support businesses by providing 
an accurate digital representation of the 
physical building or facility. They provide a 
central overview of all components, systems, 
and their condition, enabling maintenance, 
repair, and operational processes to be 
planned and carried out more efficiently. 

By linking to real-time data from sensors, 
operating conditions can be monitored, 
anomalies detected at an early stage, and 
targeted measures initiated, which reduces 
downtime and increases operational reliability.

Why the Digital Twin makes your 
company more efficient

In addition, Digital Twins promote data-driven 
decision-making by enabling analysis and 
forecasting. This allows energy consumption, space 
utilization, and system utilization to be optimized, 
and strategic measures to be taken based on 
reliable information. 

Integration with facility management software and 
maintenance plans also improves collaboration 
between operators, technicians, and planners, which 
increases the efficiency and sustainability of 
operations in the long term.
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maintenance and servicing
efficient processes

real-time monitoring
sensors and data

energy and usage
resource-efficient control

data analysis and forecasts
optimization and planning

reduce downtime
operational safety

condition monitoring
anomaly detection

Everything at a glance. At any time. Digitally.



Regardless of whether you are planning a greenfield, brownfield 
project, or do not yet have a specific project in mind, the foundation 
for a Digital Twin can be created in various ways.

In new construction projects, a BIM model from the planning and 
execution phase forms the basis, which precisely documents the 
realized state as an as-built model. For existing buildings, this digital 
basis is created by 3D scanning and post-modeling from point 
clouds. 

Building on this foundation, a continuous digital image of a building 
is created throughout its entire life cycle. Regardless of the starting 
point, this results in a consistent building model that is gradually 
enriched with technical, functional, and operational information.
The Digital Twin is a dynamic model that can be used to simulate the 
behavior of a building throughout its entire life cycle.
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How to create a digital model?
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Introduction

Identifying the necessary information is a crucial 
first step in creating a Digital Twin, as it forms the 
basis for an accurate, consistent, and usable 
representation of the actual building structure. 

Only when it is clearly defined which data—such as 
data on plants, rooms, technical systems, sensors, 
processes, or operating parameters—is actually 
needed can a Digital Twin be developed that is 
functional, scalable, and economically viable. 
Careful information definition prevents data gaps, 
duplication, and unnecessary complexity, and 
makes it possible to formulate clear requirements 
for data sources, interfaces, and modeling depth.

This creates the necessary starting point for 
designing a Digital Twin that supports real-world 
operations, delivers reliable analyses, and 
generates measurable added value in facility 
management over the long term.

AIA

An AIA (Auftraggeber-Informationsanforderungen) 
Client Information Requirements specifies which 
data and information are required by the client for 
the creation of a Digital Twin.

This document is important because it clearly 
defines the relevant requirements for content, level 
of detail, and timeliness of the models. This ensures 
that the Digital Twin reliably provides the 
information needed to identify, analyze, and utilize 
the requirements.

Identification of 
Requirements
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In the first step, individual point clouds from 
different capture areas—such as terrain, facades, 
interiors, and technical facilities—are registered and 
aligned with each other to create a consistent three-
dimensional overall model. These data sets are 
then integrated into specialized platforms, such as 
NavVis IVION, to make them accessible to different 
user groups.

Within such systems, measurements can be taken 
directly in the 3D model, panoramic scan views can 
be viewed, and additional information such as 
technical documentation, maintenance instructions, 
or metadata can be linked to specific objects. This 
creates an interactive representation of the existing 
situation that supports planning, analysis, and 
facility management processes.

Point clouds form an essential 
basis for the creation of Digital 
Twins, as they capture the 
geometric actual state of 
buildings, facilities, and terrain in 
high resolution.

Depending on the application, point clouds are 
captured using different technologies. Terrain point 
clouds are typically generated using drone-based 
photogrammetric methods or LiDAR scans.

Facades and roofs are also systematically captured 
using drones, while interiors are measured using 
ground-based laser scanners. Mobile handheld 
scanners are used for technical installations, which 
can also accurately map complex or difficult-to-
access areas. 

Taken together, these methods enable a realistic, 
complete representation of the existing structure as 
a reliable basis for Digital Twins.

8

Basis Inventory
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3D implementation

facility model
The point clouds of the systems are imported into 
a suitable 3D modeling program, where the spatial 
alignment and scale are checked and adjusted. 
The captured geometries of the systems are then 
modeled by precisely mapping components, 
pipelines, machines, or other structures as 3D 
objects.

These modeled plants can then be integrated into 
the overall building model and placed in the 
correct positions, creating a complete, consistent 
digital representation of the building and technical 
systems.



3D implementation

overall model
Topography, facade, and interior point clouds are first 
registered in a common coordinate system and 
precisely aligned with each other. The individual data 
sets are then merged and combined into a continuous 
point cloud of the entire building. 

The merged point cloud model of the building and 
terrain is imported into a 3D modeling program. There, 
the geometric data is interpreted and the components, 
surfaces, and terrain structures are modeled.

The modeled systems are integrated into the higher-
level building model by placing them in the correct 
positions within the existing geometry. The alignment 
and connections to the building systems are checked 
to ensure consistency and accuracy. This integration 
creates a complete digital image of the building and 
systems that realistically represents both the structural 
shell and the technical infrastructure.

10White Paper Digital Twin / 3D implementation – overall model
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The modeled Digital Twin (either the building or the 
facility) can be linked to existing FM software. To do 
this, the Digital Twin is imported into a platform such 
as Autodesk Tandem, which enables central 
management of 3D models and associated data.

Interfaces or APIs can be used to synchronize the 
information stored in the Digital Twin, such as 
component attributes, maintenance intervals, or 
technical data, with FM systems such as Eptura or 
SAP. 

This creates a consistent database that efficiently 
supports operation, maintenance, and facility 
management and enables the realistic models to be 
used directly for operational decisions.

Integration of existing FM 
software
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System tracing allows the progression and 
interrelationships of building systems, such as 
pipes, cables, or ventilation ducts, to be isolated 
and presented in a comprehensible manner. It 
enables individual system components to be 
tracked, connections to be analyzed, and 
dependencies within a system to be made visible. 
This allows, for example, maintenance routes, 
sources of error, or system networks to be 
specifically identified. 

System tracing thus supports a deeper 
understanding of building technology and facilitates 
planning, operation, and maintenance.

System Overview / 
System Tracing
In a system overview, various building systems 
such as building services, electrical installations, or 
ventilation can be displayed separately and in a 
structured manner.

This allows individual systems to be viewed 
independently of the rest of the building model, 
which facilitates analysis, planning, or maintenance. 
Using this view, parts and components within a 
system can be specifically selected, checked, and 
linked to relevant metadata.
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All relevant components in the room can be 
displayed within the building model. Sensors, 
such as temperature, light, or air quality sensors, 
can be linked directly to the corresponding rooms 
so that their measurements are displayed live in 
the model. This allows the current conditions and 
usage status of a room to be monitored and 
analyzed in real time.

The IoT device connection enables the 
integration of sensor data directly into the digital 
building model. Sensors, such as temperature, 
humidity, or energy consumption meters, can be 
linked to the corresponding components or 
systems so that their measurements are 
displayed live in the model.

This allows operating conditions, performance 
indicators, and anomalies to be monitored and 
analyzed in real time. This function supports data-
based facility management by establishing a 
connection between the Digital Twin and real 
building technology.

Connection 
to building technology
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In operational building management, the Digital Twin 
offers particular potential in the areas of maintenance 
and energy management. Through the continuous 
recording and evaluation of system statuses and 
operating times, deviations can be identified at an early 
stage so that malfunctions can be addressed 
proactively. 

This enables the implementation of predictive 
maintenance—a forward-looking, data-based 
maintenance strategy—which reduces both unplanned 
downtime and maintenance costs.

In addition, the Digital Twin allows for detailed analysis 
of energy consumption and the execution of simulation 
scenarios. Optimizations in terms of operating times, 
temperature specifications, or control parameters can 
result in energy savings in the range of 5–10%.

A practical example: 

The digital model identifies a central ventilation 
system whose power consumption is above 
average at certain times and whose start-up phases 
are prolonged. By linking real-time operating data 
and technical parameters, potential causes can be 
analyzed, such as dirty filters, faulty damper 
settings, or decreasing fan efficiency. At the same 
time, various control strategies can be simulated to 
quantify their impact on energy consumption. 

In this way, measures can be derived that both 
reduce energy requirements and extend the service 
life of the system.

Added value in
building operation
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When machines or logistics systems are integrated 
into the Digital Twin, setup times, utilization rates, 
and malfunctions can be evaluated in a targeted 
manner. Many companies achieve improvements in 
the range of approximately 10% to 15% as a result.

An additional advantage is that process chains 
become more transparent. When it becomes clear at 
which stations bottlenecks occur, processes can be 
specifically adjusted, maintenance windows can be 
better planned, and operating costs can be reduced. 
Increasing product diversity and a steadily rising 
degree of automation present companies with a 
number of challenges. 

Furthermore, machines and areas are no longer to 
be viewed as singular entities, but rather as part of 
the overarching whole, because optimizing sub-
processes does not automatically lead to the 
optimization of the overall process. 

Animation and Simulation

This allows holistic intralogistics concepts to be 
simulated and analyzed in order to determine the 
most economically optimal warehouse technologies 
(e.g., high-bay warehouses, automated small parts 
warehouses, or manual systems) as well as 
suitable transport systems, control architectures, 
and warehouse management systems based on 
data. 

− Reduction in investment costs for new systems 
by 15–20%

− Productivity improvement for existing systems 
by 10–15%

− Reduction in throughput times and inventories 
by 20–50%

− Time savings for preliminary planning and 
layout planning by 30–50%

Added value for processes in production and logistics
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FM models are used in operations to efficiently 
manage and monitor buildings, facilities, and 
rooms. They provide a central overview of technical 
systems, room usage, energy consumption, and 
maintenance intervals, enabling operators to make 
informed decisions and optimize processes. 

By visualizing systems, pipes, and components in 
the model, inspections, maintenance, and 
renovations can be planned and carried out 
precisely, reducing downtime and increasing 
operational reliability.

Use and Operation

Another advantage of FM models is the ability to 
integrate real-time data from sensors and IoT 
devices. This allows temperature, humidity, 
energy consumption, and device statuses to be 
displayed and monitored directly in the model. 
This enables proactive maintenance, early 
detection of anomalies, and data-driven 
optimization of operations and space utilization.

The combination of static information and 
dynamic sensor data makes FM models a key 
tool for modern facility management. The 
combination of static information and dynamic 
sensor data makes FM models a key tool for 
modern facility management. 

To ensure that FM models remain reliable in the long 
term, they must be continuously maintained and 
updated. New components, changes to systems, or 
updated maintenance schedules are regularly 
incorporated into the model, and sensor data is also 
continuously synchronized. 

This continuous data maintenance ensures that the 
Digital Twin of the building always remains up to date 
and provides a reliable basis for operational 
decisions, planning, and strategic facility 
management.
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Building &  
Facility Monitoring

− Central overview 
− Visualization
− Inspections and modifications

Data integration 
& IoT

− Sensors and real-time data
− Temperature Energy consumption
− IoT devices and states

Maintenance
optimization

− Proactive maintenance
− Early detection of abnormalities
− Optimized processes

Continuous 
Updating

− Updated maintenance schedules
− Model updates & synchronization
− Reliable building status
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The Digital Twin enables comprehensive and 
structured recording of buildings throughout 
their entire life cycle. Components, materials, 
and technical systems are systematically 
documented and linked to relevant technical 
and energy parameters. This database can be 
used to perform reliable analyses of the 
structural and energy status. 

In addition, simulation-based scenarios can be 
developed to realistically map and evaluate 
various renovation and modernization 
measures. This enables a much more precise 
determination of renovation requirements than 
with conventional, static evaluation methods.

An example application is the analysis of an 
older roof structure with insufficient insulation 
thickness. The surface data, layer structures, 
and material properties stored in the Digital 
Twin allow different renovation options to be 
compared directly.

Added value for real estate valuation 
and portfolio strategy

The model not only depicts the current 
energy status, but also simulates the effects 
of different insulation thicknesses on energy 
consumption, investment costs, economic 
efficiency, and long-term operating costs.

At the portfolio level, this provides a 
transparent basis for decision-making to 
identify buildings with a high need for 
modernization. Investment measures can be 
prioritized, locations can be strategically 
evaluated, and development decisions can be 
made in a data-driven and transparent 
manner.
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Added value for real estate valuation and portfolio strategy

− Components materials, 
technical equipment

− Life cycle data

− Systematic 
documentation

− Linking technical and 
energy parameters

− Condition assessment
− Renovation scenarios

− Energy, costs, economic 
efficiency

− Prioritization of measures
− Portfolio overview

− Data-driven decisions
− Efficient planning
− Long-term management

Digital
data collection

Data integration 
and modeling

Analysis
and simulation

Evaluation
and decision

Strategic
implementation
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The digital transformation towards Digital Twins and 
data-based facility management does not 
necessarily require complete staff replacements or 
in-depth IT expertise within the company. Rather, 
this change builds on the existing skills of 
employees and develops them in a targeted manner. 
Experience shows that a lack of capacity or 
qualifications does not have to be an obstacle, but 
rather part of a structured transformation process.

At the same time, it is clear that there is no way 
around digital development. Increasing demands for 
efficiency, transparency, sustainability, and 
operational safety are making digital tools the future 
standard in industrial construction and building 
operations. Companies that take this step today are 
securing their long-term competitiveness and ability 
to act.

Changemanagement
Competitiveness and capacity to act.
Professionally designed change management is 
crucial for success. Digital transformation is not 
purely a technical project, but rather an 
organizational and cultural change process. 
Employees must be involved, empowered, and 
supported at an early stage in order to create 
acceptance and leverage potential in the long term.

As an experienced partner at your side, we support 
you in introducing suitable strategies, structures, 
and tools, transforming processes step by step, and 
minimizing risks. This turns digital complexity into a 
manageable path to a digital future.

Ability to influence costs and performance

Costs for design changes

Design-oriented workflow

BIM work process

Preliminary 
design

Ef
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 / 
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Detailed 
design

Construction
documents

Construction Operation



Would you like to learn more about the 
first steps and how to proceed?

Daniel

Associate Partner

Daniel Kretz looks forward to an initial consultation 
with you, with no obligation. Make an appointment 
now.

Make an appointment

Make a phone call

Send an email

LinkedIn profile

Visit website

Kretz
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https://calendly.com/daniel-kretz-mps-archonic
https://calendly.com/daniel-kretz-mps-archonic
https://calendly.com/daniel-kretz-mps-archonic
tel:+49178354570
tel:+49178354570
tel:+49178354570
tel:+49178354570
mailto:daniel.kretz@mps-archonic.com?subject=Beratungstermin
http://linkedin.com/in/daniel-kretz-mps-archonic
http://linkedin.com/in/daniel-kretz-mps-archonic
https://www.mps-archonic.com/
https://www.mps-archonic.com/


Industrial architecture and
operations consulting worldwide

MPS ARCHONIC GmbH
Motorstraße 26
70499 Stuttgart
Germany

+49 711 1399 650
mail@mps-archonic.com

www.mps-archonic.com
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